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(54) [Title of invention] 

Light shielding adhesive sheet 
(57) [Summary] 

[Objective] To provide highly effective 
light shielding adhesive sheet and further- 
more, to provide an electronic device for 
display which shuts off unnecessary leaking 
light by using the said adhesive sheet, 
[Method to solve problem] To provide 
light shielding adhesive sheet installed with 
adhesive layer containing black pigment on 
one or both surface of the substrate film of 
which light transmittance is less than 1 %, 
within the wavelength range of at least from 
400 to 660 nm and furthermore to provide 
an electronic device for display which shuts 
off unnecessary leaking light by using the 
said light shielding adhesive sheet. 
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[Claims] 

[Claim 1] Light shielding adhesive sheet 
which is characterized by that an adhesive 
layer containing black pigment is installed 
on one surface or both surface of the sub- 
strate film having less than 1 % light trans- 
mittance within the wavelength range of at 
least 400 to 660 nm. 

[Claim 2] Light shielding adhesive sheet 
described in Claim 1 of which black pig- 
ment described above is carbon black, 
[Claim 3] Light shielding adhesive sheet 
described either in Claim 1 or 2 character- 
ized by that light transmittance of the 
adhesive layer is less than 25 % within the 
wavelength from 200 to 1 100 nm, 
[Claim 4] Light shielding adhesive sheet 
described in either from Claim 1 to 3, of 
which substrate film is plastic film colored 
in black. 

[Claim 5] Light shielding adhesive sheet 
described in either from Claim 1 to 3 of 
which substrate film is black on one side and 
white on the other surface. 
[Claim 6] Light shielding adhesive sheet 
described in Claim 1 through 5 characterized 
by that light transmittance is less than 0. 1 % 
within the wavelength range of 200 to 
1100 nm. 

[Detailed explanation of the invention] 
[0001] 

[Technical field where invention belongs] 
This invention relates to an adhesive sheet 
having light shielding property and elec- 
tronic device which used the sheet. Fur- 
thermore in detail, it relates to light shield- 
ing adhesive which shuts off unnecessary 
light leaking in the electronic device for 
display and electronic device for display 
bonded with the said light shielding adhe- 
sive sheet. 
[0002] 

[Conventional technology] In recent years, 
liquid crystal display device has been 
preferably used in personal computer, 
television and game machine and cell phone 



because of the energy saving, light weight 
and thin feature. Liquid crystal display 
device displays characters and diagrams by 
back lit light which goes through the liquid 
crystal but it had a problem of lowering 
contrast of display which makes seeing 
difficult when the light itself transmitting 
through the liquid crystal becomes weak 
when the back lit light leaked from unneces- 
sary location. Therefore, highly effective 
light shielding adhesive sheet which shut off 
leaking light is in demand. Also, the de- 
mand for adhesive sheet having highly 
effective light shielding property is not 
limited to liquid crystal display but also 
there are demands for CRT display and 
plasma display in order to frame the edge 
(trimming), 

[0003] Light shielding adhesive sheet for 
window which was made by using colored 
or vapor deposited film with metal as a 
substrate and which was applied with 
adhesive layer has been used as light 
shielding adhesive film. However, for the 
purpose mentioned above, light shielding 
property of these conventional light shield- 
ing adhesive sheet was not sufficient. In the 
traditional light shielding adhesive sheet, the 
substrate film could not shut off incident ray 
from the side surface of the adhesive 
because the substrate film has light shielding 
property but the adhesive layer did not have 
light shielding property. 
[0004] 

[Problem to be solved by the invention] The 
objective of this invention is to provide light 
shielding adhesive sheet having highly 
effective light shielding property and 
furthermore, to provide electronic device for 
display which shuts off unnecessary light 
leaking by using the said adhesive sheet. 
[0005] 

[Method to solve the problem] This inven- 
tion provides light shielding adhesive sheet 
on one or both sides of the substrate film of 
which light transmittance is less than 1% 
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within the wavelength range from at least 
400 to 660 nm and ftirthermore, to provide 
electronic device for display which shuts off 
unnecessary light leaking by the said adhe- 
sive sheet. 
[0006] 

[Embodiment form of the invention] 
1 . Substrate film 

For the substrate film of the light shielding 
adhesive sheet of this invention, there is no 
special limitation other than that the light 
transmittance in the range of at least 400 to 
660 nm wave length is less than 1 %. For 
the material of the substrate film, such as 
polyethylene telephthalate, (PET, hereafter), 
triacetyl cellulose (TAC, hereafter), polya- 

lylate {mistake for polyacrylate ?), polyimide, 

polyether, polycarbonate, polysulfone, 
polyether sulfone, cellophane, aromatic 
polyamide, polyethylene, polypropylene and 
polyvinyl alcohol are listed. For especially 
preferable film, PET and TAC are listed. 
[0007] In order to make the light transmis- 
sion of the above mentioned plastic film to 
be under 1 % within the wavelength range of 
at least from 400 to 660 nm, the plastic 
which is mixed and kneaded with black 
pigment such as carbon black or opaque 
white pigment such as titanium dioxide, 
barium sulfate and calcium carbonate or 
black coloring agent such as anthraquinone, 
indigoid and diazo type organic dye may be 
molded into the film or the plastic may be 
dyed with above mentioned black dye. 
Metal vapor deposition may be applied to 
the plastic for the purpose of improving light 
shielding property. For the substrate film, 
plastic film having above mentioned light 
shielding property may be layered onto other 
plastic tllm or metal foil and used as needed. 
For the substrate film used in this invention, 
PET film which is molded into film by 
kneading and mixing black dye, PET film 
which is dyed with black dye or white PET 
film containing white pigment and applied 
with black coating layer are especially 



preferable because of the excellent light 
shielding property and dimensional stability. 
[0008] When using the light shielding 
adhesive sheet of this invention in reflective 
type liquid crystal display, by using a 
substrate film of which one surface is white 
and the other surface is black such as a 
white film having black-coated layer on one 
surface, black film having white-coated 
layer on one surface or a layered tllm of 
black film and white film, displayed light is 
reflected at the surface of white color and 
unnecessary light such as leaking light and 
outside light is cut off at the black surface, a 
display which has strong contrast becomes 
available. For black coloring agent, above 
mentioned carbon black and black dye can 
be used. Especially, when carbon black is 
used, the light which reaches to wide range 
of wavelength from ultra violet to infrared, 
which is between 200 and 1 100 nm, is cut 
off. The thickness of the substrate film is 
not especially limited, however the ones 
between 3 and 100 \im are preferable. The 
surface of the substrate film may be applied 
with such as corona treatment or publicly 
known primer treatment in order to improve 
adhesion with the adhesive. Furthermore, 
reflection preventive layer may be installed 
as needed, 

[0009] 2. Adhesive and adhesive layer 
For the adhesive of this invention, publicly 
known ones can be used. Concretely, such 
as acrylic adhesive, rubber type adhesive 
and silicone type adhesive can be listed. 
Among all, acrylic adhesive which has 
excellent weather resistance is the most 
preferable. 

[0010] For the black coloring agent added to 
the adhesive layer of this invention, such as 
carbon black, acetylene black, lamp black, 
bone black, graphite, iron black, mineral 
black, aniline black and cyanine black are 
listed. Among all, use of carbon black is the 
most desirable because it is superior in 
dispersibility in adhesive solution and light 
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shielding property. If carbon black is used, 
light transmission of the adhesive layer can 
be less than 25 % within the wave length 
between 200 and 1 100 nm. Amount of the 
black coloring agent to be added is prefera- 
bly 3 to 10 mass % of the entire adhesive 
layer and more preferably, 4 to 8 mass %. 
[001 1] In addition to above mentioned 
adhesive and black coloring agent, tackiness 
adding resin, antioxidant, ultraviolet absorb- 
ent, filler, tlame retardant, thickner and 
publicly used other kinds of additive can be 
added while it does not affect the adhesion 
and light shielding property. 
[0012] Adhesive layer can be formed on the 
substrate film by a generally used method 
for the coating of adhesive sheet. Adhesive 
composition is directly coated on the sub- 
strate film and dried or it is coated on the 
separator at first and dried then bonded to 
the substrate film. 

[0013] The thickness of the adhesive layer is 
not especially limited however, between 1 0 
and 15 |xm is preferable. If it is below 10 
|im, sufficient light shielding property and 
adhesion can not be obtained. Also, if it 
exceeds 15 ^m, entire light shielding 
adhesive sheet becomes thick and it is not 
suitable for the use in electronic device 
which is going to the direction of one layer, 
thinner and smaller type. Amount of black 
coloring agent added to the adhesive layer 
and the thickness of the adhesive layer can 
be decided so that light transmission rate of 
the adhesive layer becomes desirable value 
within the above mentioned range within the 
wave length between 200 and 1 100 nm. 
When adhesive layer is installed on one side 
of the substrate film, a layer of mold releas- 
ing agent layer can be installed on the other 
surface. In this case, light shielding adhe- 
sive sheet can be wound into roll form 
without using a separator. 
[0014] Light shielding adhesive sheet of this 
invention has highly efficient light shielding 



performance which had not been accom- 
plished by the traditional technology and it 
is enabled by applying an adhesive layer 
which is made to have less than 25 % light 
transmission rate within the wavelength 
between 200 and 1 1 00 nm, to a substrate 
film which is made to have less than 1 % 
light transmission within the wavelength 
between 400 and 660 nm by coloring it in 
black. It is also possible to make light 
transmission within the wavelength between 
200 and 1 100 nm to be less than 0.1 %. 
Furthermore, light shielding adhesive sheet 
of this invention can cut off the incident ray 
fi'om the side surface as both the substrate 
and adhesive have light shielding property 
and probability of occurrence of pin hole is 
quite low. Therefore, the light does not 
unnecessarily leak in the electronic device 
for display of which display screen image is 
trimmed with the light shielding adhesive 
sheet of this invention to enable high con- 
trast and excellent image and without pin 
holes in the edging part. 
[0015] Following is the concrete explanation 
of this invention by referring to embodiment 
examples and comparative examples. 
Unless described separately, part and % 
mean mass part and mass weight respec- 
tively. 
[0016] 

<Preparation of composition for adhesive 



layer> 

n-butyl acrylate 93.4 parts 

vinyl acetate 3,0 parts 

acrylate 3.5 parts 

2-hydroxyethyl acrylate 0.1 part 

2,2'-azobis isobutyronitrile 0.2 part 

ethyl acetate 1 00 parts 



Above mentioned mixture was stirred in the 
atmosphere of nitrogen at 80 ""C for 8 hours 
and polymerized and acrylate ester copoly- 
mer solution of which solid content was 50 
% and mass weight average molecular 
weight was 400,000, was obtained. 
[0017] Tackifier resin, black coloring agent 
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and crosslinking agent are mixed at the rate 
shown in Table 1 to 100 parts above men- 
tioned solid acrylate ester copolymer and 
dissolved in toluene and composition A and 
B for adhesive composition with 50 % solid 
concentration was prepared. The mixing 
ratio of [isocyanate type crosslinking agent] 
was shown in Table 1 by the mass part of 40 
% ethyl acetate solution. 

[0018] 
[Table 1] 
Table 1 





A 


B 


acrylate ester co- 
polymer 


100 

parts 


100 
parts 


tackifier resin (1) 


1 5 parts 


1 5 parts 


tackifier resin (2) 


1 5 parts 


1 5 parts 


carbon black (3) 


5 parts 




isocyanate type 
crosslinking agent (4) 


3.4 parts 


3.5 parts 



[0019] (1) through (4) listed in Table 1 is as 

follows. 

(1) : polymerized rosin penta erythritol ester 
(made by Rika Hercules Co., [Pentalin C-J]) 

(2) : disproportionated rosin glycerin ester 
(made by Arakawa Kagaku [A- 100]) 

(3) : carbon black (made by Mitsubishi 
Kagaku Co. [MA220]) 

(4) isocyanate type crosslinking agent (made 
by Dainippon Ink Chemical Co., [Bamock 
NC 40] 

[0020] <Measuring of light transmission of 
the adhesive layer> Adhesive composition 
was coated on polyethylene terephthalate 
separator so that the thickness after dried 
became to be the thickness of the adhesive 
layer described in Table 2, by using an 
applicator and dried for 3 minutes at 80° C 
then was bonded to a polyethylene tere- 
phthalate tllm [Emblett PTMX-25] made by 
Unitika Co., (no color , opaque and 25 |Lim 
thick) and the separator was removed. Light 
transmission within the wavelength from 



400 to 660 nm of sample piece of the 
obtained adhesive sheet was measured by a 
spectrophotometer (made by Nippon Spec- 
trophotometer Co., [V520-SR]) and light 
transmission of the adhesive layer was 
measured. In Table 2, wave length where 
transmission rate was the highest and 
transmission rate are shown. 
[0021] <Measuring of light transmission of 
the substrate> Light transmission within the 
wavelength from 400 to 660 nm of substrate 
film shown in Table 2 was measured by a 
spectrophotometer, (made by Nippon 
Spectrophotometer Co. [V520-SR]) In 
Table 2, wavelength where transmission rate 
was the highest and transmission rate are 
shown. 

[0022] <Making of adhesive sheet> Adhe- 
sive composition was coated on PET sepa- 
rator so that the thickness after dried be- 
comes the thickness of the adhesive layer 
described in Table 2, by using an applicator 
and dried for 3 minutes at 80° C then bonded 
to one side of the substrate film described in 
Table 2 and light shielding adhesive film of 
Embodiment Example 1 through 5 and 
Comparative example 1 and 2 were pre- 
pared, 

[0023] <Testing of the adhesive sheet and 
evaluation of the result> Adhesion, light 
shielding property and pin hole were tested 
by the following method and evaluated on 
the light shielding adhesive sheet in Em- 
bodiment example 1 and 2 and Comparative 
example 1 and 2. 

[0024] [Adhesion] Adhesive sheet of 25 mm 
wide and 100 mm long was bonded to SUS 
plate at 23°C and pressure was added with 2 
kg roller for one cycle. After leaving for 30 
minutes, it was peeled with the peeling 
speed of 300 mm/min to the direction of 
1 80° at 23 °C and bonding strength was 
measured. When the bonding strength was 
higher than 5N/25mm, it was evaluated to 
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have practical bonding strength. The result 
is shown in Table 2. 

[0025] [Light shielding rate] Light shielding 
rate of the adhesive sheet within the wave- 
length from 200 to 1 100 nm was measured 
by a spectrophotometer (made by Nippon 
Spectrophotometer Co., [V520-SR]). In 
Table 2, transmission rate of the highest 
wavelength was shown. If it was lower than 



0. 1 %, it was considered to have high level 
light shielding. 

[0026] [Pin hole] On the table with halogen 
lamp as a light source, adhesive sheet of 100 
mm by 100 mm was placed and number of 
pinhole was counted visually. The average 
value often specimens were shown in Table 
2. If it was less than 3, it was considered to 
have little pinholes. 



[0027] 

[Table 2] 



Table 2-1 





Example. 1 


HIllUUUlIIlCIll 

Example. 2 


Embodiment 
Example. 3 


Embodiment 
Example. 4 


Embodiment 
Example. 5 




kind 


A 


A 


A 


A 


A 


adhesive 
layer 


thickness 


10 


25 


25 


25 


25 


hght transmis- 
sion [%] 
(400 to 660nm) 


25 
(400nm) 


0.9 
(400nm) 


0.9 
(400nm) 


0.9 

(400nm) 


0.9 

(400nm) 


substrate 
film 


kind 


Teijin 
Dupont 
Film Co. 

Melinex 
427 


Black 
coating 
film 
(1) 


Black 
coating 
film 
(2) 


Black 
coating 
film 
(3) 


25T70A 
Lumiror 
(BKOO) 
made by 
Tochisen 
Co. 




thickness 
[^tnl 


50 


40 


29 


127 


25 




light transmis- 
sion [%) 
(400 to 660nm) 


0.1> 


0.1> 


0.1> 


0.1> 


0.5 

(660nm) 


adhesion [N/25nim] 


8 


12 


12 


14 


12 


adhesive sheet light transmis- 
sion [%1 (200 to llOOnm) 


0.1> 


0.1> 


0.1> 


0.1> 


0.1> 


pinhole 


0 


0 


0 


0 


0 
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[0028] 
[Table 3] 

Table 2-2 





Com- 
parative 
Ex. 1 


Com- 
parative 
Ex.2 


adhesive 
layer 


kind 


A 


B 


thickness 

[m] 


I.J 


Z.3 


hght 

transmission 

[%] 

(400-660nm) 


(400nm) 


94 
(660nm) 


substrate 
film 


kind 


Embrett 

by 

T Tn itik'a 

W 111 ll.^CX 

PTMX- 
25 


Black 
film (2) 


thickness 
[|im] 




97 


light 

transmission 

[%] 

(400-660nni) 


99 

(660nm) 


0.1> 


adhesive force 
[N/25mnil 


12 


12 


adhesive sheet light 
transmission [%] 
(200- llOOnm) 


0.9 
(llOOnm) 


0.4 
(1 lOOmm) 


pinhole 


10< 


5 



[0029] Black color coating film (1): On one 
side of [Lumiror E20#38] made by Toray 
Co. was coated with [Unibia A Sumi ink] 
made by Dainippon Ink & Chemicals so that 
the coated amount after drying came to be 

Black color coating film (2): A film of 
which both sides of [Embrett PTMX-25] 
made by Unitika was coated with [Unibia A 
Sumi ink] made by Dainippon Ink & 
Chemicals so that the coated amount after 
drying became 2g/m^. 
Black color coating film (3): A film of 
which one side of [WCF-125] made by 
Yupo Corporation was coated with [Unibia 
A Sumi ink] made by Dainippon Ink & 
Chemicals so that the coated amount after 



drying became 2g/m^. 
[0030] As it is obvious ft-om the result 
shown in Table 2-1, all the light shielding 
adhesive sheet of the Embodiment examples 
showed strong adhesion and they were 
excellent in light shielding property. Fur- 
thermore, as black coloring agent was 
included in the adhesive layer as well, 
incident ray from the side surface can be cut 
off On the contrary, all comparative 
examples were excellent in adhesion, 
however, they were inferior in light shield- 
ing property and had many pinholes. 
[Effect of the invention] Light shielding 
adhesive sheet of this invention has excel- 
lent light shielding property within the wide 
range of wavelength from ultra violet light 
to infrared light which was not obtained by 
conventional technology, by installing an 
adhesive layer containing black coloring 
agent to the substrate film having less than 1 
% light transmission rate at least within the 
wavelength from 400 to 660 nm. Also, 
having both efficient light shielding property 
and adhesion with very little pinholes is a 
significant effect of this invention. Elec- 
tronic device for display framed with light 
shielding adhesive sheet of this invention 
has high contrast because it shields off 
unnecessary light such as leaking light and 
outside light and as it enables image display 
to be without pinholes around the frame, it is 
especially usefiil for the liquid crystal 
display device of which requirement is to 
save electricity needed for back light. 
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